Polypeptides and bacteriochlorophyll organization in the light-harvesting complex B850 of Rhodobacter sphaeroides R-26.1.
The light-harvesting complex (LHC) B850 from Rhodobacter sphaeroides was dissociated into several fragments by treatment with sodium dodecyl sulfate. The molecular weight of each fragment was determined by using transverse polyacrylamide gel electrophoresis under nondenaturing conditions and gel filtration techniques. Four B850 LHCs were observed, having molecular weights of 60,000, 72,000-75,000, 105,000, and 125,000-145,000, and two small bacteriochlorophyll (Bchl)-polypeptide complexes having molecular weights of 6000-8000 and 12,000-14,000. Each of the B850 complexes contains ca. one Bchl a for each 6.5-kDa protein. The optical absorption and circular dichroism of the B850 LHCs recorded directly from the gels are similar to those measured previously for a 22-24-kDa B850 LHCs by Sauer and Austin [(1978) Biochemistry 17, 2011-2019]. These data, combined with studies of other groups, indicate that the smallest LHC in LH1 and LH2 is a Bchl-polypeptide tetramer. Each tetramer contains two Bchl dimers that probably have the structure of P-860, the primary electron donor in Rhodobacter sphaeroides, and two alpha-beta-polypeptide pairs. Interactions among the paired Bchls shift their individual Qy transitions from 780-800 to 850-860 nm, and interactions among two such pairs induce the circular dichroism signal of the LHCs. Three Bchl-polypeptide tetramers probably form a dodecamer having C3 symmetry, and six such dodecamers organize into a large hexagon that can accommodate one or two reaction center complexes.